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field and will Increase the time of its vibrations. In addition
to the electrons near the centre there are others near the
surface whose position relative to the two bodies A and B
may vary from one molecule or atom to the other. These
may be regarded as coupled up with the primary system, the
stiffness of the coupling varying from one molecule or atom
to another. The effect of this coupling on the period of vibra-
tion may be got by the use of the principle that when two
vibrating systems are coupled the quicker vibration of the two
is made quicker and the slower slower. Thus the effect of
the outside electron on the vibrations of the primary system
(including in this the effect produced by the inner electrons)
will be to quicken the vibration (i.e. to shift the corresponding
line to the blue end of the spectrum), if the period of vibra-
tion of the surface electron is longer than that of the primary
system. The amount of the shift will depend upon the firm-
ness of the coupling, and if this varies from atom to atom, or
from molecule to molecule, the spectra corresponding to these
vibrations will be a band with the sharp end at the red end of
the band, this end of the band having the period correspond-
ing to indefinitely small coupling. If the period of the
surface electron is smaller than that of the primary system,
the vibrations of this system will be slowed down by the
coupling and the spectrum would have a band with its sharp
end at the blue end of the band.

The effect of a magnetic field would, on a spectrum pro-
duced in this way, be very much less than on one produced
primarily by the motion of an electron. For though the
magnetic field would modify the time of vibration of the
surface electron and thus affect to a small extent the effect
produced by the coupling, the effect on the vibration of the
whole system would be of the nature of a correction on a
correction, and therefore much smaller than the direct effect      ,n inn a closed tube and attach the mica strip to the
